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What is claimed is: 

1. An anode for use in a fuel cell having 
improved tolerance to voltage reversal, said anode 
comprising a first catalyst composition for 
electrochemlcally oxidizing a fuel directed to said 
anode and a second catalyst composition for 
evolving oxyqen from water. 

2 . The anode of claim 1 wherei^n said fuel 
cell is an acid electrolyte fuel ceal. 

3 . The anode of claim 1 Wherein said fuel 
cell is a solid polymer electrolyte fuel cell. 

4. The anode of cla/m 3 wherein said first 
catalyst composition is selected from the group 
consisting of precious inetals, transition metals, 
oxides of precious metfals and transition metals, 
alloys of precious metals and transition metals, 
and mixtures of previous metals and transition 

/metals. / 

5. The aftiode of claim 3 wherein said first 
catalyst composition is selected from the group 
consisting o/L precious metals, alloys of precious 
metals, mixtures of precious metals, precious 
metals al/oyed with transition metals, and mixtures 
of precious metals and transition metal oxides. 

6. The anode of claim 3 wherein said first 
cata/yst composition comprises a platinum- 
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containing/compound selected from the group 
consisting of platinum and an alloy of platinum and 
ruthenium . 

7. The anode\of claim 3 wherein said second 
catalyst composition comprises a metal oxide 
selected from the groupOsonsi sting of precious 
metal oxides, mixture^ of precious metal oxides, 
solid solutions of previous iraetal oxides, mixtures 
of precious metal oxd/des and valve metal oxides, 
and solid solutions ®f precious metal oxides and 
valve metal oxides . 

8. The anode of claim 7 wherein said metal 
oxide comprises a precious metal/oxide selected 
from the group consisting of RuO x , IrO x , and solid 
solutions of RuO x and IrO x/ wljarein x is greater 
than 1 . 

9. The anode of cl4im 8 wherein x is about 



10. The anode /of. claim 7 wherein said metal 
oxide is selected /rom the group consisting of Ru0 2 
and solid solutions of Ru0 2 and Ir0 2 . 



11. The anode of claim 10 wherein said metal 
oxide comprises Ru0 2 . 

12. Trie anode of claim 10 wherein said metal 
oxide comprises a solid solution of Ru0 2 and Ir0 2 
having iridilum present in an atomic ratio of 
ruthenium to\ iridium of no greater than 90:10. 
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13. The anode of claim^ 
oxide comprises a metal oxide 
group consisting of solid so^ut 1 



valve metal oxide, and sol^Ld solutions of IrO x and 
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oxide comprises 
valve metal oxi 




a valve metal oxide, wherrein x 



erein said metal 
lected from the 
ions of RuOv and a 



is greater than 2 



The anod^of claimf 13 Mierein said metal 



'solid solution of Ru0 2 and a 



15. I The anode of claim 14 wherein said metal 
oxide comprises a solid solution of Ru0 2 and Ti0 2 . 

16. The anode of claim 14 wherein said metal 
oxide comprises a solid solution of Ru0 2 and Ti0 2 
having titanium present in an atomic ratio of 
ruthenium td titanium of no greater than 50:50. 

17. Thel anode of claim 14 wherein said solid 
solution has ftitanium present in an atomic ratio of 
ruthenium to tVtanium of no greater than 70:30 



18. The anode of claim 14 wherein said solid 
solution has titanium present in an atomic ratio of 
ruthenium to titanium of no greater than 90:10. 



19. The anode of claim 13 wherein said metal 
oxide comprises a solid solution of Ir0 2 and Ti0 2 
having titanium present in an atomic ratio of 
iridium to titanium of no greater than 90:10. 
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The anode of claim^^T^llereiri said first 
catalyst composition comprises a platinum^ 
containing compound selected from the g/^oup 
consisting of platinum and an alloy of platinum and 
ruthenium. 



21. The anode of claim 9 wfeferein said first 
catalyst composition comprises A platinum- 
containing compound selected farom the group 
consisting of platinum and ar/ alloy of platinum and 
ruthenium, 

22. The anode of claim 13ywherein said first 
catalyst composition comprises a platinum- 
containing compound sel/ected from the group 
consisting of platinujTn and an alloy of platinum and 
ruthenium. 

23. The anode of claim 15 wherein said first 
catalyst composition comprises a platinum- 
containing compound selected from the group 
consisting of /platinum and an alloy of platinum and 
ruthenium. 



24. /The anode of claim 3 wherein said first 
catalyst /composition is supported on a first 
electrically conductive particulate support. 



25. The anode of claim 24 wherein said first 
catalyst composition is supported on a first carbon 
support . 
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26. The anode of claim 3 wheram said second 
catalyst composition is supported jon a second 
electrically conductive particulate support. 

27. The anode of cl y aircr 26 wherein said second 
catalyst composition is supported on a second 
carbon support 

28. The anode /ot claim 3 wherein said first 
and second catalyst compositions are supported on 
the same electrically conductive carbon particulate 
support . 



29. The anode of claim 2 6 wherein said second 
catalyst/composition is supported on a valve metal 
oxide Support . 



30. 1 The anode of claim 2 9 wherein said valve 
tal oxifie support is a titanium, oxide , 




31. The anode of clairaf 3 wherein said first 
and second catalyst compositions are incorporated 
in a common layer in saio. anode, 

32 . The anode /Df claim 3 wherein said first 
and second catalyst compositions are incorporated 
in different layers in said anode. 



33. Ther anode of claim 3 wherein said fuel 
stream comprises gaseous hydrogen. 



* 
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^7 .1 A method of making a solid polymer 

electrolyte fuel cell tolerant to voltage reversal, 
^said fuel cell comprising an anode, a cathode, and 
a solid golymer electrolyte, said anode comprising 
a first datalyst composition for electrochemically 
oxidizing! a fuel directed to said anode, said 
method comprising incorporating a second catalyst 
composition in said anode for evolving oxygen from 
water. 

35. The method of claim 34 /Wherein said 
second catalyst composition is ^deposited on an 
electrically conductive particulate support. 

36. The method of claim 3 5 wherein said 
second catalyst composition is deposited on a 
carbon support 

37. The method of claim 36 wherein said first 
catalyst composition and said -second catalyst 
composition are deposited on said carbon support 



38. The method of claim 34 wherein said anode 
comprises/a substrate and the method comprises 
mixing s&id first and second catalyst compositions 
and applying the mixture to said substrate in a 
commo/i layer . 
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